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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e). was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 09, 2006 has been entered. 

Applicant's cooperation in amending the claims to overcome the claim objections 
relating to informalities as well as indefinite claim language is also appreciated. 

Claims 5-9, 11-13, 15-20, and 22-45 were amended; claims 1-4, 10, and 51 were 
cancelled; and claims 52-55 were added. 

Upon reconsideration, the indicated allowable subject matter of claims 5-50 has 
been withdrawn. A new Non-Final rejection set forth below. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more clainns particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

1. Claims 5 and its dependent claims 8-9 and 31-32; claims 6 and its dependent 

claim 29; claim 7 and its dependent claim 11 and 30; claims 12 and its dependent 

claims 13-16, 20-28, and 36-38; claim 17 and its dependent claim 33; claim 18 and its 

dependent claim 19 and 34-35; claim 39 and its dependent claim 41; claim 40 and its 

dependent claim 42; and claim 43, and its dependent claim 44-50 are rejected under 35 
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U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 
- In claims 1 , 6, 7, 12, 17, 18, 39, 40, and 43, the recitation of : 

"the constant volume of cooled air Vc being less than a volume drawn in 
by the engine at the maximum speed Nmax, 

such that at a turbocharging adaptation speed Na. the volume 
drawn in by the engine is equal to the constant volume Vc; 

such that below the turbocharging adaptation speed Na, the 
volume drawn in by the engine is less than the constant volume Vc, and a 
flow of the cooled air is deflected toward the turbocharging unit through 
the EGR bypass; 

such that above the turbocharging adaptation speed Na, the 
volume drawn in by the engine is more than the constant volume Vc, and 
a flow of the exhaust gas is drawn in by the engine through the EGR 
bypass;" 

renders the claims indefinite, since it is not clear that how can too many 
desired results happen at the same time/situation under the condition of the 
constant volume of cooled air Vc being less than a volume drawn in by the 
engine at the maximum speed Nmax? Applicant is required to revise and clarify 
the three desired results can be obtained under only one condition. Additionally, 
is there any conflict between two phrases, or contradict to each other: 
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1 . the constant volume of cooled air Vc being less than a volume 
drawn in by the engine at the maximum speed Nmax. 

2. (such that) above the turbocharging adaptation speed Na, the 
volume drawn in by the engine being more than the constant volume Vc. 

Applicant is required to clarify this conflict or contradict of the two phrases. 

2. Claim 55 recites the limitation "the hot exhaust gas" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 55 is rejected under 35 U.S.C. 102(b) as being anticipated by Flynn et 
al. (Patent Number 6,276,334 B1). 

Flynn discloses a method of operating a reciprocating engine comprising: 

retaining a hot exhaust gas fraction in a cylinder at a closure of the 
cylinder; 

compressing air into intake conduits to create a stratification of 
temperatures and concentrations in a chamber at the combustion top dead 
center; and 
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vaporizing fuel in compressed air (See Column 17, lines 5-22, Column 22. 
lines 7-13 and 37-67, Column 3, lines 1-67. Column 4. lines 1-11. Column 25, 
lines 33-67, Column 26, lines 1-10, Column 37, lines 24-67). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 

et al. (Patent Number EP 1 138 928 A2), in view Glanolio et al. (Pub. Number US 

2003/0005898 Al), and further in view of Nelson (Patent Number 1,370.346). 

Kim discloses a reciprocating engine used between a minimum speed of rotation 

Nmin and a maximum speed Nmax, comprising a turbocharging unit (18,20) which: 

supplies the intake manifold (22) of the engine with air via a cooler (24) 

(See Figures 1 and 3-4, and Paragraph [0013]); 

is supplied with gas by the exhaust manifold (26) of the engine at the 

exhaust temperature (See Figures 1 and 3-4, and Paragraph [0013]); 

has a turbine inlet pressure substantially equal to the compressor 

discharge pressure (See Paragraph [0014]) 
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wherein at cx)nstant air temperature and with a fixed geometry, the 
turbocharging delivers a substantially constant volume of coo\e6 air Vc 
when the compressor discharge pressure varies, 

wherein the volume Vc is substantially proportional to a turbine inlet 
section offered to hot exhaust gases, 

wherein the turbine inlet pressure is maintained substantially 
equal to the compressor discharge pressure by an EGR bypass 
(28) provided between the intake manifold (22) and the exhaust 
manifold (26) dimensioned to transfer a flow of exhaust gas to the 
intake manifold without significant loss of pressure, and 

wherein the volume of air Vc is less than the volume drawn 
in by the engine at the speed Nmax; 

such that at a turbocharging adaptation speed Na, the 
volume drawn in by the engine is equal to the constant 
volume Vc; 

such that below the turbocharging adaptation speed 
Na, the volume drawn in by the engine is less than the 
constant volume Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass; 

such that above the turbocharging adaptation speed 
Na, the volume drawn in by the engine is more than the 
constant volume Vc, and a flow of the exhaust gas is drawn 
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in by the engine through the EGR bypass (28) (See 
Paragraph [0014], lines 43-50; Paragraph [0018], and 
Paragraph [0019]). 
However, Kim fails to disclose the structural details of the valves. 
Gianolio teaches that it is conventional in the art of valve control for internal 
combustion engines, to utilize a reciprocating engine including a flat cylinder head 
valves having faces on a chamber side which are coplanar with the cylinder head and 
substantially tangent to a cylinder (See Figures 1 and 8 A-G), 

wherein an intake pipe or pipes temiinate(s) at an oblong nozzle defined by an 
upper half-cylinder resting on an upper edge of a conical seat and tangent to said seat 
along a generating line thereof situated in a plane substantially perpendicular to a plane 
passing through an axis of the seat and through an axis of the cylinder and through a 
lower cylinder covering half of a valve head opposite the generating line, wherein the 
nozzles are also oriented to create a tangential speed in a same direction (See Figure 
1 ), and 

wherein angles of the seats (1) are chosen to optimize stratification of a 
combustive charge (See Paragraph [0019]). 

Additionally, Nelson teaches that it is conventional in the art of valve control for 
internal combustion engines, to utilize flat cylinder head bearing valves (B and 10). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized the structural details of the valves, as taught by 
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Gianolio, and the flat cylinder head bearing valves, as taught by Nelson, to improve the 
performance efficiency of the Kim turbocharged internal combustion engine. 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
et al. (Patent Number EP 1 138 928 A2), in view of Gianolio et al. (Pub. Number US 
2003/0005898 Al) and Nelson (Patent Number 1,370,346), and further in view of 
Hammer (Patent Number 6,766,778 B2). 

Kim discloses the invention as recited in the rejection of claim 39; however, Kim 
fails to disclose the structural details of the valves, the valve being the bearing valves, 
and a conical-sealing bearing surface. 

Gianolio teaches that it is conventional in the art of valve control for internal 
combustion engines, to utilize a flat cylinder head valves having faces on a chamber 
side, which are coplanar with the cylinder head and substantially tangent to a cylinder, 
wherein a conical surface of intake valves is extended towards a piston by 
a cylindrical part having a height slightly greater than a lift of the valves, 

wherein the conical surfaces of the valves are disposed at a bottom of 
cylindrical recesses (Not Numbered) provided in a cylinder head in order to 
receive cylindrical parts of the valves such that flat lower faces of the valves are 
in a plane of the cylinder head when the lower faces rest on the associated seats 
thereof, a clearance between the recesses and the valves being minimal (See 
Figure 1), and 
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wherein the recesses are provided in the cylinder head and do not go 
beyond the following boundaries (See Figure 1): 

- two cylindrical portions concentric with a bore and tangent 
externally and internally to the cylindrical recess (Not Numbered) of each 
valve, and 

- a conical surface extending a half-seat of the valve delimited by a 
plane passing through an axis thereof and an axis of the cylinder; 
wherein the recesses (Not Numbered) are also oriented to create a 

tangential velocity in a same direction, and 

wherein an angle of the seats is chosen to optimize a stratification of a 

combustive charge (See Figures 1 and 8 A-G, and Paragraph 9), 

Additionally, Nelson teaches that it is conventional in the art of valve control for 
internal combustion engines, to utilize flat cylinder head bearing valves (B and 10). 

And then. Hammer teaches that it Is conventional in the art of valve control for 
internal combustion engines, to utilize a conical sealing bearing surface (See Column 2, 
lines 58-65 and claim 4). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized the structural details of the valves, as taught by 
Gianolio; the flat cylinder head bearing valves, as taught by Nelson; and a conical 
sealing bearing surface, as taught by Hammer, to improve the performance efficiency of 
the Kim turbocharged internal combustion engine. 
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Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
et al. (Patent Number EP 1 138 928 A2), in view Gianolio et al. (Pub. Number US 
2003/0005898 Al), and Nelson (Patent Number 1,370,346), and further in view of 
Daub (Patent Number 3,056,392). 

The modified Kim discloses the invention as recited above; however, fails to 
disclose two diametrically opposed intake valves. 

Daub teaches that it is conventional in the intemal combustion engine art, to 
utilize two diametrically opposed intake valves (16, 17) (See Figure 8, claims 19 and 
21). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized two diametrically opposed intake valves, as taught 
by Daub, to improve the efficiency of the modified Kim device. 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
et al. (Patent Number EP 1 138 928 A2), in view of Gianolio et al. (Pub. Number US 
2003/0005898 A1), Nelson (Patent Number 1,370,346), and Hammer (Patent 
Number 6,766,778 B2). and further in view of Daub (Patent Number 3,056,392). 

The modified Kim discloses the invention as recited above; however, fails to 
disclose two diametrically opposed intake valves. 

Daub teaches that it is conventional in the internal combustion engine art, to 
utilize two diametrically opposed intake valves (16, 17) (See Figure 8, claims 19 and 
21). 
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It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized two diametrically opposed intake valves, as taught 
by Daub, to improve the efficiency of the modified Kim device. 

Claims 43 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim et al. (Patent Number EP 1 138 928 A2), in view of Flynn et al. (Patent 
Number 8,278,334 B1). 

Kim discloses a reciprocating engine used between a minimum speed of rotation 
Nmin and a maximum speed Nmax, comprising a turbocharging unit (18.20) which: 

supplies the intake manifold (22) of the engine with air via a cooler (24) 
(See Figures 1 and 3-4, and Paragraph [0013]); 

is supplied with gas by the exhaust manifold (26) of the engine at the 
exhaust temperature (See Figures 1 and 3-4, and Paragraph [0013]); 

has a turbine inlet pressure substantially equal to the compressor 
discharge pressure (See Paragraph [0014]) 

wherein at constant air temperature and with a fixed geometry, the 
turbocharging delivers a substantially constant volume of cooled air Vc 
when the compressor discharge pressure varies, 

wherein the volume Vc is substantially proportional to a turbine inlet 
section offered to hot exhaust gases, 

wherein the turbine inlet pressure is maintained substantially 
equal to the compressor discharge pressure by an EGR bypass 
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(28) provided between the intake manifold (22) and the exhaust 
manifold (26) dimensioned to transfer a flow of exhaust gas to the 
intake manifold without significant loss of pressure, and 

wherein the volume of air Vc is less than the volume drawn 
in by the engine at the speed Nmax; 

such that at a turbocharging adaptation speed Na, the 

volume drawn in by the engine is equal to the constant 

volume Vc; 

such that below the turbocharging adaptation speed 
Na, the volume drawn in by the engine is less than the 
constant volume Vc, and a flow of the cooled air is deflected 
toward the turbocharging unit through the EGR bypass; 

such that above the turbocharging adaptation speed 
Na, the volume drawn in by the engine is more than the 
constant volume Vc, and a flow of the exhaust gas is drawn 
in by the engine through the EGR bypass (28) (See 
Paragraph [0014], lines 43-50; Paragraph [0018], and 
Paragraph [0019]); 

wherein a first ignition is controlled or triggered spontaneously by an 
injection of fuel at high pressure at the top dead center (See Figure 57, Column 
33, lines 66-67, and Column 34, lines 1-15). 
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However, Kim fails to disclose a fraction of the exhaust gas, the compressed air 
creating a stratification of temperatures and concentrations in a combustion chamber 
and fuel vaporization. 

Flynn teaches that it is conventional in the internal combustion engine art, to 
utilize a fraction of the transferred hot exhaust gas being retained in a cylinder at a 
closure of the cylinder; the compressed air being introduced by directive intake 
conduits to create a stratification of temperatures and concentrations in a chamber at 
the combustion top dead center; and a fuel vaporizing fuel in compressed air (See 
Column 17, lines 5-22, Column 22, lines 7-13 and 37-67, Column 3, lines 1-67, Column 
4, lines 1-11, Column 25. lines 33-67. Column 26, lines 1-10, Column 37, lines 24-67). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized a fraction of the exhaust gas, the compressed air 
creating a stratification of temperatures and concentrations in a combustion chamber 
and fuel vaporization, as taught by Flynn, to improve performance efficiency of the Kim 
device. 

Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
et aL (Patent Number EP 1 138 928 A2), in view of Flynn et a/. (Patent Number 
6,276,334 B1), and further in view ofHitomi et al. (Patent Number 5,509,394). 

The modified Kim discloses the invention as recited above; however, fails to 
discloses ignition point being controlled by a timing of valves at the closure of the 
cylinder. 
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Hitomi teaches that it is conventional In the supercharged internal combustion 
engine art, to utilize Ignition point being controlled by a timing of valves at the closure of 
the cylinder (See Column 5, lines 1 1-48). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized ignition point being controlled by a timing of valves 
at the closure of the cylinder, as taught by Hitomi, to improve the efficiency of the 
modified Kim device. 

Claim 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gianolio et al. (Pub. Number US 2003/0005898 A1), in view of Nelson (Patent 
Number 1,370,346). 

Gianolio discloses a reciprocating engine including a flat cylinder head valves 
having faces on a chamber side which are coplanar with the cylinder head and 
substantially tangent to a cylinder (See Figures 1 and 8 A-G), 

wherein an intake pipe or pipes terminate(s) at an oblong nozzle defined by an 
upper half-cylinder resting on an upper edge of a conical seat and tangent to said seat 
along a generating line thereof situated in a plane substantially perpendicular to a plane 
passing through an axis of the seat and through an axis of the cylinder and through a 
lower cylinder covering half of a valve head opposite the generating line, wherein the 
nozzles are also oriented to create a tangential speed in a same direction (See Figure 
1 ), and 

wherein angles of the seats (1) are chosen to optimize stratification of a 
combustlve charge (See Paragraph [0019]). 
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However Gianolio fails to disclose the valves being bearing valves. 

Nelson teaches that it is conventional in the art of valve control for internal 
combustion engines, to utilize flat cylinder head bearing valves (B and 10). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized the flat cylinder head bearing valves, as taught by 
Nelson, to improve the performance efficiency of the Gianolio valves. 

Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gianolio et al. (Pub. Number US 2003/0005898 A1), in view of either Nelson 
(Patent Number 1,370,346), and further in view of Hammer (patent Number 
6,766,778 B2). 

Gianolio discloses a reciprocating engine including a flat cylinder head valves 
having faces on a chamber side which are coplanar with the cylinder head and 
substantially tangent to a cylinder, 

wherein a conical surface of intake valves is extended towards a piston by a 
cylindrical part having a height slightly greater than a lift of the valves, 

wherein the conical surfaces of the valves are disposed at a bottom of cylindrical 
recesses (Not Numbered) provided in a cylinder head in order to receive cylindrical 
parts of the valves such that flat lower faces of the valves are in a plane of the cylinder 
head when the lower faces rest on the associated seats thereof, a clearance between 
the recesses and the valves being minimal (See Figure 1), and 

wherein the recesses are provided in the cylinder head and do not go beyond the 
following boundaries (See Figure 1): 



Application/Control Number: 10/808,609 Page 16 

Art Unit: 3748 

- two cylindrical portions concentric with a bore and tangent externally and 
internally to the cylindrical recess (Not Numbered) of each valve, and 

- a conical surface extending a half-seat of the valve delimited by a plane 
passing through an axis thereof and an axis of the cylinder; 

wherein the recesses (Not Numbered) are also oriented to create a tangential 
velocity in a same direction, and 

wherein an angle of the seats is chosen to optimize a stratification of a 
combustive charge (See Figures 1 and 8 A-G, and Paragraph 9). 

However Gianolio fails to disclose the bearing valves, and a conical-sealing 
bearing surface. 

Nelson teaches that it is conventional in the art of valve control for internal 
combustion engines, to utilize flat cylinder head bearing valves (B and 10). 

Additionally, Hammer teaches that it is conventional in the art of valve control for 
internal combustion engines, to utilize a conical sealing bearing surface (See Column 2, 
lines 58-65 and claim 4). 

It would has been obvious to one having ordinary skill in the art at that time the 
invention was made, to have utilized the flat cylinder head bearing valves, as taught by 
Nelson, and a conical sealing bearing surface, as taught by Hammer, to improve the 
performance efficiency of the Gianolio valves. 
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Allowable Subject Matter 

Claims 44-45, 47, 49-50 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth In this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- zur Loye et al. (US Patent Number 6,561,157 B2) disclose a multiple operating 
mode engine and method of operation. 

- Flynn et al. (US Patent Number 6,286,482 B1) disclose a premixed charge 
compression ignition engine with optimal combustion control. 

- liyama et al. (US Patent Number 6,234,123 B1) disclose a four-cycle internal 
combustion engine and valve timing control method thereof. 

- Romanelli (US Patent Number 5,042,443) discloses a multiple valve internal 
combustion engine. 

- Myers et al. (US Patent Number 3,494,336) discloses a method and apparatus 
for reducing exhaust emissions and improving fuel utilization In internal combustion 
engines. 

- Bishop et al. (US Patent Number 3,315,650) disclose an internal combustion 
engine. 
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Engemann (US Patent Number 3,009,450) disclose an automatic clearance 
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